Dexamethasone inhibits the induction of iNOS gene expression through destabilization of its mRNA in proinflammatory cytokine-stimulated hepatocytes.
In the inflamed liver, proinflammatory cytokines including TNF-alpha, IL-1beta, and IFN-gamma stimulate the induction of iNOS gene expression, leading to excess production of NO and resulting in liver injury. The induction of iNOS is regulated by transactivation of the iNOS promoter with transcription factors such as nuclear factor kappaB and by posttranscriptional modifications such as mRNA stabilization. The synthetic glucocorticoid dexamethasone has been reported to inhibit iNOS induction, which may contribute to its inflammation-reducing effects. The objective was to investigate the mechanisms involved in the down-regulation of iNOS gene expression by dexamethasone. Primary cultured rat hepatocytes were treated with IL-1beta (1 nM) in the presence or absence of dexamethasone. The induction of iNOS and its signal were analyzed. Dexamethasone (10-250 nM) inhibited the expression of iNOS mRNA and protein dose and time dependently, resulting in decreases in NO production. However, dexamethasone did not inhibit the up-regulation of type I IL-1 receptor stimulated by IL-1beta. Dexamethasone also had no effect on the degradation of IkappaB proteins and on the activation of nuclear factor kappaB. Transfection experiments with iNOS promoter-luciferase constructs revealed that dexamethasone had no effect on the transactivation of the iNOS promoter but decreased the stabilization of iNOS mRNA. In support of the latter observation, dexamethasone inhibited the expression of an iNOS gene antisense transcript, which stabilizes iNOS mRNA by interacting with its 3'-untranslated region and 3'-untranslated region-binding proteins. Dexamethasone may inhibit the induction of iNOS gene expression at the step of mRNA stabilization rather than promoter activation and may provide useful therapeutic effects in iNOS induction involved in liver injuries.